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Topic IV: Hepatitis B Virus Nucleic Acid testing (NAT) for Donors of Whole Blood 

Issue: 

FDA seeks the opimon of the Committee on the performance of the Roche COBAS 
AmpliScreen HBV test in minipools of 24-samples to screen blood for transmsion by 
nucleic acid testing (NAT), and its proposed intended use as an alternative to hepatitis B 
surface antigen (HBsAg) testing in conjunction with testing for antibodies to hepatitis B 
core antigen (anti-HBc). 

Background: 

Hepatitis B virus (HBV) is a major human pathogen that causes acute and chronic 
hepatitis:, cirrhosis and hepatocellular carcinoma (for a review, see Ganem and Prince, 
2004). HBV is an enveloped virus with a partially duplex circular DNA genome of 
approximately 3,200 bases. Most primary infections in adults are self-limited, the virus 
is cleared from blood and liver, and individuals develop a lasting immunity. Less than 5 
percent of infected adults develop persistent infections that can be asymptomatic (i.e. a 
carrier state). Twenty percent of chronically infected individuals can develop cirrhosis. 
Chronically infected subjects have 100 times higher risk of developing hepatocellular 
carcinoma than noncarriers. HBsAg becomes detectable in blood 30 to 60 days after 
infection followed by emergence of anti-NBC. Viremia develops by the time HBsAg is 
detected, and can reach 10’ -lOlo virions/ml in acute infections. Upon clearance of the 
HBV infection by the immune response, the HBsAg antigen disappears from the 
circulation and anti-HBc usually remain indefinitely. In chronically infected individuals, 
HBsAg and anti-HBc usually remain for life, and lower viral titers can be detected in 
blood for a long period, but tend to decline over time. 

The risk of transfusion-transmitted HBV infection was dramatically reduced after the 
development of HBsAg tests to screen blood donations in the late 1960s and 1970s. In 
the US, blood donors are screened for HBsAg and anti-HBc antibodies. Currently, HBV 
is transmitted by blood transfusions more frequently than HCV and HIV. The residual 
risk of posttransfusion HBV infection using the HBsAg and anti-HBc screening tests has 
been estimated as 1:63,000 (Schreiber et al., 1996) to‘ 1: 180,000 (Busch, December 2001, 
FDA Workshop) donations. The recent implementation of NAT to screen blood for HIV 
and HCV significantly reduced the risk for HCV and HIV infections from blood 
transfusions to 1: 1.6 x lo6 and 1: 1.9 xl O6 donations respectively (Busch, December 2001, 
FDA Workshop). Depending on the sensitivity of the test, implementation of HBV NAT 
has the potential to reduce the risk of posttransfussion HBV infection to levels similar to 
HIV and HCV. 



Discussion: 

During the serologically negative window period (WP), blood from infected individuals 
can transmit hepatitis B. Look-back studies using Polymerase Chain Reaction (PCR) 
showed that HBV DNA can be traced to the donor’s blood. A recent European study of 
3.6 million blood donations screened by HBV NAT using minipools of 96-samples (Roth 
et al., 2002) detected 6 PCR-positive serology-negative cases, but did not detect 37 out of 
432 HBsAg-positive donations and an undetermined number of anti-HBc reactive 
donations (most Europeans do not use anti-HBc for screening blood donors). This study 
concluded that HBV minipool NAT in conjunction with anti-HBc would reduce the 
residual risk of transmsion-transmitted HBV. The US study conducted by Roche 
Molecular Systems in 58 1,790 volunteer whole blood donations screened by HBV NAT 
using minipools of 24”samples (a smaller minipools size than the European study) 
detected 2 WP cases, claims to have detected all bonafide HBsAg-positive donations 
(103 samples), and detected 12 out of 2,989 donations reactive only for anti-HBc. 
According to this study, the use of the COBAS AmpliScreen HBV test in conjunction 
with the anti-HBc antibody test would reduce the residual risk of transfusion-transmitted 
HBV and could be used as an alternative to the HBsAg donor screening test. However, 
the small number of discordant results in this study and the lack of follow up of 2 out of 4 
HBsAg-positive only donations argues for caution, especially when considering th.e 
replacement of the HBsAg test, a highly reliable and sensitive blood screening test that 
has been used for more than 3 decades. Undoubtedly, implementation of more sensitive 
individual donation (ID) HBV NAT would further reduce the rate of transfusion- 
transmitted HBV (Allain, 2004; Busch, 2004; Biswas et al., 2003; Kleinman et al., 2003; 
Kuhns et al., in press). However, ID HBV NAT for donor screening is not currently 
available, and the infrastructure required to implement nationwide ID NAT will take 
several years to develop. 

Roche Molecular Systems submitted a BLA for the COBAS AmpliScreen HBV test, 
which is a nucleic acid amplification test for the qualitative detection of HBV DNA in 
human plasma. The intended uses are: 

a) To screen plasma samples from donors of Whole Blood and blood components, 
Source Plasma and other living donors in conjunction with licensed anti-HBc 
tests. 

b) To screen specimens from living organ donors 

c) To replace licensed HBsAg tests with NAT for screening human plasma. 

For don&ions of Whole Blood and blood components for transfusion, plasma will be 
tested in pools of not more than 24 individual donations. For Source Flasma, pools will 
comprise of not more than 96 donations. Please note that the 96-sample minipool NAT 
for Source Plasma donors will not be discussed in this Advisory Committee Meeting. 



The objective of the study was to detect HEW infection in the WP. All blood is currently 
tested by both HBsAg and anti-HBc assays. Still, the major cause of HBV transmission 
by blood is from asymptomatic donors who have not yet developed HBsAg (i.e., WP) or 
chronic cases where serological markersare not detected (occult hepatitis B). Roche 
claims that their 24-sample minipool HBV NAT can detect HBV DNA in the HDsAg- 
and anti-HBc-negative W of infection and in chronic cases. Roche also claims that 
additional HBV positive donations were identified using their modified NAT/anti-EIBc 
testing algorithm than the current algorithm (HBsAg/anti-HBc). Thus, Roche seeks a 
claim to replace the HBsAg screening tests by 24-sample minipool NAT. Data will be 
presented with regard to these claims, and the Committee will be asked to advise FDA on 
scientific: issues pertinent to establishing an appropriate role of HBV NAT in minipools 
for increasing the safety of the blood supply. 

Questiow for the Committee: 

FDA would like the Committee to discuss the scientific merit and public health 
risk:benefit ratio for replacement of HBsAg testing by HBV NAT in a blood donor 
setting, and for use of HBV NAT in addition to continued donor screening for HBsAg. 
More specifically, the Committee will be asked the following questions: 

1. Do the sensitivity and specificity of the Roche COBAS AmpliScreen HBV 
test in minipools of 24-samples support licensing of the assay as a donor 
screen? 

If so, 

2a. Assuming continued use of screening tests for anti-HBc, do the data 
support use of the Roche COBAS AmpliScreen HBV test in minipools of 
24-samples to screen blood for transfusion as an equivalent alternative to 
the HBsAg test? 

2.b. If the data do not support use of the Roche COBAS AmpliScreen HBV test 
in minipools of 24-samples as an equivalent alternative to HBsAg to screen 
blood for transfusion, what additional data would be required to validate 
such use’? 

3. Do the data support use of the Roche COBAS AmpliScreen HBV test on 
minipools of 24-samples to screen blood for transfusion as an added test in 
conjunction with licensed donor screening tests for HBsAg and anti-HBc? 
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A Prospective Study to Evaluate the 
f 

Screening of Plasma Pools from 
# 

Volunteer Blood Donations for the 
Presence of HBV DNA 

Alian Frank, MD MS 
Sr. Director, Clinical Affairs 

Roche Molecular Systems, Inc. 

Clinical Trial Summary 

9 Initiated August 2002 involving 5 U.S. sites. z9 

Recruitment completed April 2003. 8 

704,902 specimens tested of which 581,790 were 
included’ in the study analysis. 

* Today’s focus: 
-Additional safety of blood supply via HSV NAT 

testing 
- Coverage of HBsAg via HBV NAT testing 

* Spedmens were excluded Ino paired ebx.tmnic IWJ#S wets available. 

BPAC Mesbrg 7123W For lnw~&na, Use Only CORWSAIWSLWZ~ 2 

1 Total 581.790 1 



Anti-HBc n I HBsAg + I DNA - a g 
I 

+ Action 
- Test index donation by Alternate NAT 
- If Alternate NAT positive, quantitate 
- Enroll in follow-up study 

* Four donors were in this category. Two donors completed 
follow-up study, two have follow-up results pending. 

Follow-up Study 

* Donor enrolled in the follow-up study were to return 0 

I 
weekly for the first month and then monthly for 
5 months for a total of 6 months 

* Testing was, to include the following: 
- IgM anti-H& 
- anti-HBc: (total) 
- anti-HBst 
- HBsAg 
- HBV DNA 

BPAC hhblg 7t2w4 For Invest&Mkmd Use Only COSASS Am- 5 

Follow-up Subject HA1 30002 

Day Anti-H&% HFisAg NBVDNA Anti-HBs IgM Anti-HBc gq$g~~ 
?i?j-%- i NR 1 Negative 1 Negative 1 Negative 1 

-?STjTK / NR ) Negative 1 Neeative \ Negative 1 

/i I I I 
155 NR NR Negative Negative Negative 



Follow-up Subject DA120004 u 1 

Day Anti+lE3c HBsAg HBV DNA ( AnU-HBs lgh4Anli-HBc I 
Index NR Positiv Nsgative 1 NO NR 8 

69 NR RR’ Negative 1 POsiUvs NegptiW 

l The HEsAg was repeat reactive but negalive on 
netire/izatiort. 

Anti-HBc -I HBsAg -I DNA * 

l Action 
- Test index donation by Alternate NAT 
- If Alternate NAT positive, quantitate 
- Enroll in follow-up study 

* Twenty-three donors were in this category. 

BPAC h,eeb-@ 712304 For lnvast!qatanal “ss Only COBAS@ AmpVscnen 8 

Potential Window Cases cl 3 ‘73 
P 

0 23 Donors wefellBV DNA + I HBsAg - I Anti-HBc .$ 

- 14 were enrolled into the follow-up study 
- 2 confirmed Window Period cases 

* 12 presumed false positive due to persistently 
negative Anti-H& HBsAg and HBV DNA 

- Q subject declined follow-up (calculated as false 
positive for sensitivity/specificity determination) 



Follow-up Subject AA1 10001 

HBV An& 4m QUanl. 
NBS Anil-H&J copes/m 
ND ND 

26 year old male repeat donor with no known risk factors 

follow-up Subject DA120001 

49 year old female, repeat donor, health care worker, previously 
vacdnated 

Specificity and Sensitivity 
Calculations -_ .- 

HBV status was assigned to each donor for the .E 
n 

calculations. I 
. HBV Status Positive included: 

- HBsAg + /Anti-H& + 
+ / Anti-HBc - , unless reassigned by follow-up 

test results 
* HBV Status Negative included: 

- HBsAg - / Anti-H% - , unless reassigned by follow-up 
test results 

* HBV Status Unknown included: 
- HBsAg -I Anti-HBc + 



Clinical Trial Summary 

* One don&s MY has retested patient upon fo&ow-up and was 
found lo be neystive for HBsAg, antf+Bc and anfi+fBs 

BPAC Me&q 7iZNU For InwslQatbml Use Only coaA$eAmpsasen 

I----- Sensitivity and Speciiicity of the 
COBAS AnpiiScreen HBV Test 

- Soecificity: Negative COBAS AmpliScreen HEW Test 
results 

8 

in specimens with negative HBV status divided by the total 
number of evaluable specimens with negative HBV status 

* Specificity is calculated as ‘578,673/578,894 and is 
99.9964% (99.9944% to 99.9978%) 

* Sensitivity: Positive COBAS AmpliScreen HBV Test 
R?SUltS 
in specimens with positive HBV status divided by the total 
number of specimens with positive HBV status. 

- Sensitivity is calculated as 891107 or 83.18% (74.72 to 
89.71%) 

BPAC Meetm 7mlu FOC i~~al~U)se ofsty COSAS4Amptsaaen 

Follow-up Subject LA150001 0 

-- .- 

27 year old male repeat donor, multiple high-risk male sexual 
paimsrs 



Follow-up Subject LA150002 

Day Ann- HBsAg HBV Antt- IQY Quani. 2 
HBc ONA HBs Anti-HBc copies/m * 

index NR NR Positive ND 1 ND 2&O 

29 year otd mele repeat donor, only possible risk factw was 
acupunctureonce a week for 6 weeks prior to donatton 

I Follow-up Subject LA151303 0 t 
f 
ii 
” 
0 

I 50 year old mate repeat donor 

BPAC Meet&, 7LWX For ImasUgabnal Use Only cosAseL4mpn.suEen 

Pool Reactivity for Source Plasma Donors 
(Pools of 96) 

0 f 
:: 
E 1 0 

COBAS and concordant 



Blood Supply Safety: Other Data 

. Independent data comparing NAT testing for other 
blood-borne pathogens indicate Ht3V NAT testing 
likely to increase blood safety based upon comparative 
NAT precedent. 

* Presumed “Window” cases detected indicate 
WNV 5 HEY z HCV > HIV 

Results of NAT Screening in the US 0 3 sl 
From: M  Busch EPFA (Paris May 2004) 8 
Stramer, G&m, nlerimnan, CagtkN, Stnq, Busch. NEJM, in B  
pm.= 
Gandf~i, Stmng, Khman et al. Blood102 (ll):f92.4,2003 
MmbMortalLWyRep52:1160 

Conclusion 0 3 
3 

-- .- 1 

l The COBAS AmokScreen HSV Test is suitable for blood 
2 

screening with a’mini-poot strategy 

* The COBAS AmpliScreen HBV Test has identified 
individuals in the pre-seroconversion window period. 

* These data suggest that HSV MP-NAT should increase 
blood safety and may provide an alternative to HBsAg 
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COBAS resolution I 
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Is with % positive COSAS 3 0.01% 



Anti-HBc + I HBsAg * I DNA - u 4 
t 

* 16 Specimens met this criterion St g I 
* All specimens to be tested by Individual Nucleic 

Acid Testing (INAT) 

- All specimens to be tested by Alternate NAT 

0 If Alternate NAT positive, the specimen was 
quantitated using the Alternate NAT Assay 

* Donors were not enrolled into follow-up 

Anti-HBc + I HBsAg + I DNA - u 0 
5 

ID NAT and Altemale NAT not pelfonned on one 
specimen 

Follow-up Study 

. Donors enrolled in the follow-up study were to return 
weekly for the first month and then monthly for 5 months 
for a total of El months 

- Testing included the following: 
- IgM anti-H8c 
- anti-HBc (total) 
- anti-HBs 
- HBsAg . 
- HBV DNA 



HBV DNA Positive Specimens 

* 11 Specimens were positive for HEW DNA by ID NAT 
- 8 Specimen tested by Alternate NAT (NGI) 

* 2 positive (1100 and 1200 copies/mi) 
* 6 negative (4 of the 6 were positive for either anti- 

HBs or IgM anti-HBc) 

* 6 Oonors were enrolled into the follow-up study 
- All 6 gave consistently negative ID NAT results during I 

Follow-up Subject HA130001 

I Follow-up Subject AA1 10007 Follow-up Subject AA1 10007 



Follow-up Subject HB130264 
e a, 

r.-ziq- At-16 - Hf% HBsAg HBV DNA Anti- HBs lgh4 Anti-NBC /I 
d 

1 BPAC Meethp 7R31(w For Inmtigatbnal Usa Onty COSA?l@Aff@SCW~ 

I------ Follow-up Subject DA120003 

Follow-up Subject HBl30261 



Follow-up Subject HA130003 

1 Data 1 Anti - HBo/ HBsAg f I iEV DNA] Anti- HBs 1 IgM Anti-HBc/ 
&! 

Anti-HBs Test Results 0 0 
19 
5 I 



Non-clinical Performance Characteristics 
of the COBAS AmpliScreen” HBV Test - 

An Assay for Blood Screening 

Steven Herman, Ph.D. 
Director, Blood Screening Development 

Roche Molecular Systems, Inc. 

I I 
1 BPAC Meathp 7,2X04 For inve@at&nal Um Only C0BAt@AmpScme~ t 

COBAS AmpliScreen Assay System Cl f 

1 2 
0 

BPAC W&-r, 7rZ?K,d For InVaainal Use OW COBASBAmpbcresl, 2 

Specimen Processing 
h4ultiprep (mini-pools) and Standard (single 



Specimen Processing R 8 
Mulflprep (minbpools) and Standard {single 1 

I 1 

COBAS AmpliScreen HBV Test 
Non-c/hicaB Pertbmtance 

0 Limit of Detection (LOO) 
0 The FDA CBER Panel Test 
0 Dilutional Sensitivity on Clinical Specimens 

0 

(NAT vs Serological Test) 
* Genotype inclusivity 
* Seroconversion Panels 
* Analytical Specificity and Potential Interfering Substances 
- Reproducibility 
* Performance on HBsAg Positive Specimens 

BPAC M&q, 7iWM For InVea&atk,naI Usa O&y CO8A8tMmpYScresn 5 

I Limit of Detection (LOO) - Multiprep Procedure R g 
WHO HBV DNA international Standard (97/749) I 

95% LOO (by PROM): 4.4 lU/mL(S5% Cl: 3.6 _ 6.1 IlJlmL) 
T 22 copies/mL(95% Cl 18 _ 31 copiesrtnl) 



I Limit of Detactlon (LOD) - Standard Procedure Cl 
WHO HBV DNA International Standard (97ff46) 

f 
_ 

95% LOD(bypRoBI~: 16.0IU/mL(90% a:a.s-20.1 iuhn~ 
~8000@&mL(06?4U:6*-10100pieaktL) 

The FDA CBER Panel Test 

* CBEf? Panel qtmtmens at 100, 10 and 0 wpi&mL 
** Dilutians of 100 wpopietYmL CBER Panel spaciman praparad at Roche 

JSLBCIIB.. Dilutional Sensitivity on Seropositive 0 3 



I Dilutional Sensitivity on Seropositive 0 t *a 
Stwcimens 8 

Genotype lnclusivity 

** Cm sampi was tested at 400 &i&mL 

BPAC Meeb-9 7i2XU For lnmt9albnal Urn Only COSASSAmpYGaaen 11 

I Seroconvewion Panel Tests 0 :: ‘a 
Detection of HBV DNA Before Ortho IiBsAa Test 8 

s9.*n*.nbn PamI8 I 
* Average ntmberof days HW DNA deteCk%d b&m H&&I: 

- 17 days vnth Multiifep (1:24) and 22 da% with Sandad Repa~ion (wat) 
. There WBIB m pan&i in which H&&q Was detected PrfOrlO NAT 

EPAC Meatq 7i23104 For Inwst9aIbnal USE Only COBAS.?JAmpaSaeen 12 



Seroconversion Panel Tests c3 8 
Detection oflfBVDNA Reibm Ottho JiBsAg Test 1 

Seroconversion Panel Tests “0 
Panel #f 1005 Setailed Test Results P a 

d 

BPAC h!eNq 7123104 

Pre-serocowersion detection of HBV 
COBAS AmpliScreen vs. HBsAg -_ .- 



Analytical Specificity and Potential lntstferlng 0 :: 
Substances 

‘a 
% I 

VlurKseewd 

For Only COSAWA~IWEUWM 16 

Reproducibility Study - Muitil~re~ Procedure Cl 0 

BPAC Meat&q 7WO4 For In\gslipabNN Ua, OW COBASQAmpriSaaen 17 

Reproducibility Study - Standard Procedure a 3 

WAC MeegnP 7iZlM4 For inwstbatbml Use Only cot3AsAmpliSuEsn to 



Performance of “NAT + Anti-HBc” on 
/ HBsAg Positive Specimens 

SPAC &b&q 7R31Dk For Inva&atbnal Urn Ont, CosAseAmprscrasn 19 

COBAS AmpliScreen HBV Test 0. 
Non-clinical Petfonnance Summary (I) 

l Analytical Sensitivity: 
- WHO Standard 

* Multiprep: z 95% at 5 IUlmL 
* Standard: 2 95% at 15 IU/mL 

- CBER Panel 
a Multiprep: 100% (6/6) at IO copies/ml 
* Standard: 92% (11 li 2) at 50 copies/ml 

- Clinical Specimens 
* Detected HBV DNA at higher dilution than HBsAg 

BPAC MeelW II23101 For Im8~aiomlUm Only COw4Amssoawn 20 

COBAS AmpliScreen HBV Test cl 
Non-clinical Performance Summary 

*(genotype inclusivity -- 
- Detected HBV Genotypes A-H 

l Seroconversion panels 
- Detected HBV earlier than Ortho HBsAg Test System 3 

* Multiprep (1:24): average 17 days earlier than HBsAg 
* Standard (neat): average 22 days earlier than HBsAg 

I e Analytical Specificity and Potential Interfering Substances 
- No cross-reactivity or interference observed 

* Clinical sensitivity in combination with anti-HBc assays 
- NAT + anti-HSc detected all confirmed HBsAg positive 

clinical specimens 



Thank you 

Data collected from the United States 
IND Wnical Trials will be presented 

next by Dr. AlIan Frank 

I I 

Seroconversion Panel Tests 0 a 
Detection of hBV DNA Prior to Abbott PRISM 5 



,.. II . ..“̂  ,..- 

a 

I Seroconversion Panel Tests “B 
D8teCth oPHBV DNA Prior to Abbotf PRISM a 

Pre-seroconversion detection of HBV 
DNA vs. HBsAg 

Cl i 

s 

Roche Algorithm 
Pooling and Test Procedures 



I COBAS AMPLICOR Analyzer 0 8 
Process Steos 

0’ 
x I --- 



Hepatitis B Virus Nucleic Acid * 
testing (NAT) for Donors of 

Whole Blood 

JuHy 23,2004 BPAC Meeting 

AGENDA 
* Introduction and Background 

Gerard0 diqpian, Chief LHRR.4, DETTD, FDA 
* Serological Course of Hepatitis B 

Jay H. Hoof~agle Director, Uver Dieeaee Research 
Branch, DWit?n ofDigesfive D&eeses and Nt&&iw, 
NIDDK 

* Precfiuical and Clinical data of HBV Minipool 
(Ml?) NAT 

Roche Molecular Systems 
1) FDA Perspective on HBV MP NAT and 

Questions for the Committee 
Gerard0 K&an 

: 

ISSUE 

FDA seeks the opinion of the Committee on 
the performance of the Roche COBAS 
AmpliScreen HBV test in minipools of 24- 
samples to screen blood for transfusion by 
nucleic acid testing (NAT), and its proposed 
intended use as an alternative to hepatitis 
B surface antigen (HBsAg) testing in 
conjunction with testing for antibodies to 
hepatitis B core antigen (anti-l-W). 

c 

Study Objectives 

To determine whether the COBAS AmpliScreen 
HBV Test in minipools of 24-samples of plasma 
from volunteer blood donors can detect HBV 
DNA in 

4 HBsAg/anti-HBc negative window period cases 
(Primary Objective) 

* HSsAg-positive donors (acutely infected and 
chronic carriers) and in persons previously 
exposed to HSV (Secondary Objective) 

Clinical T&d In support of the application 

+ Identified 2 window period cases in 581,790 
volunteer whole blood donations screened by 
HBV NAT using minipools of 24-samples 

+ RMS claims that the use of the COBAS 
AmpliScreen HBV test in conjunction with the 
anti-HBc test wuuid reduce the residual risk of 
transfusion-transmitted HBV 

* RMS claims that the COBAS AmpliScreen 
HBV test could be used as an alternative to 
the HBsAg donor screening test - 

Iroc- 

Questions for the Committee 

. Do the sensitivity and specificity of the Roche 
COBAS AmpliScreen WV test in minipools of 
24-samples support licensing of the assay as a 

donor screen? 

m 



Questions for the Committee 
If SO, 

2a. Assumi 
for ant+ % 

continued use of screening tests 
Bc, do the data support use of 

the Roche COBAS AmpliScreen WBV test in 
minipools of 24-samples to screen blood for 
transfusion as an equivalent alternative to 
the HBsAg test? 

Questions for the Committee 

3. Do the data support use of the Roche 

COBAS AmpliScreen HBV test on 

minipools of 24-samples to screen blood 

for transfusion as an added test in 

conjunction with licensed donor screening 

tests for HBsAg and anti-HBc? 

2 



Hepatitis B Virus Nucleic Acid 
testing (NAT) for Donors of Whole 

Blood 
FDA Perspective and Questions 

Gerard0 Kaplan, Ph.D., Chi& Laboratog of Hepat& and 
Related Enter&g Agents, DRlTD, OBRR, CBER 

July 23,2004 BPAC Meeting 

Roche HBV NAT Clinical Trial 059 
(36t.290 vdmtaa uhak MDDd Qmftcew) 

Hindu bmmt~On Tested for H&4. wtl-H&z. cad &#3V WA mlippwl NAT 

3 -~373.6,1 

I 
I 

84 All 3 markers (4 

I I I 
w+ HPfSAg 4 Hw+ MIV 

WV Mu + Ann-H% l 

4 3 16 2.988 

1 1 1 1 ; ‘1’ 
.tuT AN. hL4T AIt. Fur Ali. NAT An. NAT 
NAT qlM1.NAT IDNAT 

AIt. NAT 
IDNAT 

an*. NAT Chanr.NAT yt3y 
cvno.N4T chnni.Wl 

1 1 IgM anti-WBe 1 1 
Ilcw-up fdlon-up 1 folloe-up follow-up 

Roche HBV NAT Clinical Trial 059 
I 

Index Oamtfon Tested for H&4. anti-HBc. and HBV DNA by mInIpod NAT 

I Yield of Trial 059 

-23 samples were. HBV DNA posltlve 

-Follow-up showed that 21 samples wve 
false- positw samples. 

-2 wmdow period sampks YVC detected 
m the trial 

Qmnt. NAT 

1 
follow-up 

Roche I-W NAT Clinical Trial 059 

Inkc Ommtki~ Tested f* H&4. antI-Me. and UBV DNA by mbdpcol NAl 

I 
I 

All 3 moriwn (-) S?&.bti 34 AN3m!rbers(. 

I I I 

Rochc HBV NAT Clinical Trial 059 

-12/16 were cktectcd by 
ID and Ah NAT 

Runark: Althoqh the 16 dowtkns were, nwn~pwl NATngativc. all 
were anti-H& reactive. 
sofetv iww. 

The ihdicrrtcs (1 s+nM%ity ~SEUC but not o 
laes 

Questions for the Committee 

1. Do the sensitivity and specificity of the Roche 
COBAS AmpliScreen HBV test in minipools of 
24-samples support licensing of the assay as a 



Questions for the Committee 
If so, 

2a. Assuming continued use of screening tests 
for anti&tBc, do the data support use of 
the Rocihe COBAS AmpliScreen HBV test in 
minipools of 24-samples to screen blood for 
transfusion as an equivalent alternative to 
the HBsAg test? 

Questions for the Committee 

3. Do the data support use of the Roche 

COBAS AmpliScreen HBV test on 

minipools of 24-samples to screen blood 

for transfusion as an added test in 

conjunction with licensed donor screeiring 

tests for HBsAg and anti-HBQ 

I 
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Procleix@ lIltrioT” Assay: Implementation issues --I I 

+ CE Approval on 13 Jan 2004 
+% Worldwide Implementation 
+ Early yield cases 

-- l =i Observed and modeled risk 
+ Current issues 

C ii I K 0 N Available m the U.S. under FDA approved IN0 protc4s. 
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Post TX HBV residual risk associated uvith testing/not 
testing for HBCoreAb 
I 

I toutine Screening 

IBsAg + HBc 

iSsAg only 

L Modeled on Incidence/window Period 

C f-i I R 0 N 

Countries 

France, US 

Rest of the 
World 

Estimated Residual 
Risk 
France* - 1: f340,OOO 

Modeled @1:40,000, 
assuming 0.5% 
HBCoreAb+ donors 
are viremic and 
0.5% total 
donations are 
HNoreAbc 

Italy-1:9,700 

Spain -1: 11,000 

1 Implications of Multiplex HBV Testing 

. 

. 

-- 

Blood Bank implementation issues include: 
- Need for Tissue and Organ Donor testing claims 
- Need for fafse HBCoreAb+ donor re-entry 
- Use of NAT for resolving HBCoreAb true vs. false positives 

Worldwide Issues have included: 
- Higher than expected yield (often HBCoreAb+) 

_ - Analysis of HBV DNA+ rate in high HBCoreAb+ donor populations 
- Implications of vaccination on HBsAbc to HBCoreAb seroconversions 
- Implications of vaccine escape mutants on HBV test results 
- Testing pool size relative to desired sensitivity 
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A4BB is an international association dedicated to advancing transfusion and cellular therapies 
worldwide. Cur members include more than 1,800 hospital and community blood centers and 
transfusion and transplantation services as well as approximately 8,000 individuals involved in 
activities related to transfusion, cellular therapies and transplantation medicine. For over 50 
years, AABB has established voluntary standards for, and accredited institutions involved in, 
these activities. AABB is focused on improving health through the advancement of science and 
the practice of transfusion medicine and related biological therapies, developing and delivering 
programs and services to optimize patient and donor care and safety. 

‘HBV remains the most common clinically important viral infection recognized after transfusion 
since the control of HIV and HCV infections through improved donor selection and serological 
and NAT screening. The data presented by Roche Molecular Systems f.i-om its IND study of 
HBV NAT in minipools of 24 samples are an important contribution to the ongoing 
improvement of donor testing. 

AABB sees three issues of primary importance to the blood community to be addressed by 
BPAC and the Foodand Drug Administration (FDA). First, is the Roche HBV assay approvable 
as a donor-screening test, and second, if approvable, shall its implementation be required in 
blood collection facilities? A third question is whether a claim for HBV NAT in minipools to 
replace HBsAg testing should be granted. 

Regarding the first question, the data that are available for review by the AABB’s Transfusion 
Transmitted Diseases Committee indicate that the Roche minipool HBV NAT assay appears to 
perform adequately in terms of analytical sensitivity and specificity, and generates incremental 
yield of NAT positive specimens over current serological tests. This suggests that the assay may 
be approvable in the currently proposed minipool NAT context, but its efficacy should be greater 
if it were applied to individual donations or significantly smaller minipools. 
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The second question is more difficult to answer. The minipool-based assay under consideration 
appears to yield between l/250,000-300,OOO positive donations that are negative on currently 
licensed tests for HBsAg and anti-HBcore. This rate is similar to the yield rate for HCV minipool 
NAT, and substantially higher than that for HIV NAT. It is comparable to or slightly higher than 
predicted by Biswas et al in a comparative study of NAT and serologic assays (Transfusion 
2003;43:788--98). 

As suggested from data on the evolution of markers of H3V infection, these donations tend to 
contain low copy numbers of HBV genome, and incomplete data suggest that some HBsAg 
assays, either available or under development for evaluation by FDA, may be able to interdict 
some of these “yield” donations. These include HBsAg tests from Abbott, Ortho Clinical 
Diagnostics and Genetic Systems. It is critical for the accurate analysis of the true impact of 
HBV minipool NAT that samples from these current yield cases, and those identified in the 
future by HBV NAT assays, be tested not only by the currently licensed serologic tests, but also 
by the developmental tests that are likely to be licensed in the future. Studies of the infectivity of 
yield cases are also desirable, and particularly of units that have concurrent HBV DNA and anti- 
HBs in the 6bsence of detectable HBsAg and anti-HBc (as seen on two of the yield cases in the 
Roche trial). 

Thus, despite measurable yield, introduction of HBV minipool NAT will offer only a minuscule 
increment in transfusion safety compared to currently required tests for HBsAg and anti-HI3 
core. The result of this low incremental yield, coupled with low rates of chronic infection and 
clinical disease after HBV transmission, renders the marginal cost-effectiveness of HBV NAT in 
minipools very poor (see Jackson et al. Transfusion 2003;43:721-29). This cost-effectiveness 
will decline further into the future as a larger and larger proportion of the population has vaccine- 
induced immunity to HBV infection. 

Regarding the third question, current data are not robust enough to support elimination of either 
serologic marker. It is possible that HBV NAT will eventually allow discontinuation of HBsAg 
screening, but this will require a larger data set including parallel testing by HBV DNA (likely 
on individual donations rather than minipools), anti-I-II3 core, and HBsAg, using maximally 
sensitive antigen assays. 

In summary, minipool HBV NAT is an expensive new screening assay that offers little clinical 
benefit and that will not be offset by discontinuation of any current testing. More sensitive 
HBsAg tests are available now and more will become available in the foreseeable future. More 
specific anti-HI3 core tests will also become available. Based on these considerations, AABB 
does not suppo?a requirement for the use of NAT in minipools for blood donor screening at this 
time; ratb.er, if HBV DNA NAT is licensed, its use should be optional. The requirement for HBV 
NAT testing should be reconsidered when technology allows for individual unit testing. 
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